This paper introduces a harmonic oscillator model for rovibronic terahertz spectrum of a model of a rigid diatomic rotor with some control parameters. The model shows a study of rotationally-resolved terahertz band spectra of the vibrational transition in diatomic molecules. THz radiation absorption is used as a closed-form system known as the analog computer dynamics mode. The optical terahertz region spectrum of the diatomic molecule consists of a series of lines. Their separations are not exactly constant. A diatomic molecule is not truly a rigid rotator, because it simultaneously vibrates with a small amplitude. Due to quantized vibrational and rotational energy levels and the selection rules, allowed transitions result in a highly ordered spectrum consisting of a P branch separated by a central gap. Adjacent spectral lines are separated by a spacing of 2B, and since line intensities depend on Boltzmann factor for thermal population and quantum number J, each branch monotonically increases and decreases. As temperature increases, more lines are observed, and line intensities decrease due to the population being spread over more rotational levels. Interactivity research also involves on effects of the fundamental vibrational frequency, rotational constant B and temperature included line width on the observed spectrum.
INTRODUCTION
Half of the cosmic background from the Big Bang is in the THz part of the spectrum [1, 2, 11] . Objects at room temperature emit thermal energy in the optical terahertz range. It is also referred to as submillimeter radiation, terahertz waves, terahertz light, T-lux, and T-rays. The term is generally used for the region of the electromagnetic spectrum between 0.3 THz and 30 THz, corresponding to the submillimeter wavelength range of 1 millimeter. The application of T-ray and other forms of radiant energy in life science and medicine can be called the definition of biophotonics. It is also the area of the science that investigates the fundamental interactions of T-ray with biological matter. Tray is used to observe or manipulate biological systems. T-rays have low photon energies (4 meV, 1 THz, one million times weaker than an X-ray photon) and will not cause harmful photoionization in biological tissues. Absorption properties are very different from that of visible light. It can be absorbed by water and many light-transparent organic substances. It is even able to penetrate clothing, paper, and many other opaque materials [1, 2, 3] . Terahertz radiation is non-ionizing and thus is not expected to damage tissues and DNA. Some frequencies of terahertz radiation can penetrate several millimeters of tissue with low water content (e.g., fatty tissue) and is reflected [1, 2] . Terahertz radiation can also detect differences in water content and density of tissue [2] . Such methods could allow effective detection of epithelial cancer with a safer and less invasive or painful system using imaging. Some frequencies of terahertz radiation can be used for 3D imaging of teeth and may be more accurate and more reliable than conventional X-ray imaging in dentistry [3, 4, 5, 6] . From GHz to THz frequencies, numerous organic molecules exhibit strong absorption and dispersion due to rotational and vibrational transitions [7, 8, 11, 12, 13] . The interaction of terahertz radiation with biological tissues which is structured from organic atoms and molecules provides an important of probing into their structures. The result of this interaction for a wide range of terahertz spectrum radiation can yield useful bio-molecular information [8, 9, 10] . For simplicity, this study will be limited to the model of a diatomic molecule in molecular process. The discussion of the quantum mechanical properties in a rigid rotator and a harmonic oscillator is made, which are simple models for molecular rotations and vibrations, respectively. This study is an attempt to discuss rotational and vibrational-rotational spectra in some detail. Frequencies in the range of terahertz will be analyzed and used to study the rotations and vibrations of diatomic molecules. Results of theoretical computation will yield information concerning the mass of the diatomic molecule, stiffness or rigidity of chemical bonds, and vibrational amplitude. Predictions of these models will be compared with experimental studies.
METHODS

Theoretical Consideration
The radiation emitted by a black body was due to the oscillations of electrons in the constituent particles of the material body [1] is given by,
The range of THz frequencies as a blackbody depicts that the THz range is room temperature and even it is lower to 10 o K. This temperature region poses the absorption of THz radiation is due to transitions in an area of rotational energy and also vibrational energy [3] 
where the angular-momentum operator L contains the derivatives concerning the angles θ and φ. To separate the angular and radial parts of the wave function ψnlm, it is written in the form
Substituting (2) and using (3), (4) yields
Employing the same arguments as in the case of the linear oscillator, since the solutions are required to be regular at infinity, the hypergeometric function has to break off, leading this time to the condition: (6) i.e., to quantization of energy
The complete, not yet normalized, eigenfunction belonging to the eigenvalue Enl is then:
The 2l +1 eigenstates with the same (n,l) but different magnetic quantum numbers m are degenerate. 
Analog Computer Circuit Design
The optical terahertz region is used for investigating the different molecular process. The absorption of terahertz frequency in the range of 0.1 to 30 [2, 15] may be due to the transition between the vibrational or rotational energy level. The absorption of the specific ranges can be due to transitions between rotational or vibrational levels, accompanied by transitions between energy levels. The frequency of the terahertz radiation absorbed is given by ∆E = Eu -El, where El is the energies of upper and lower states, respectively. Equation (7) gives the allowed energies of a rigid rotator. It shall be proved that the terahertz range can cause a rigid rotator to undergo transitions from one state to another. In particular, based on the selection rule, transitions from only adjacent states are allowed or that ∆ l = ± 1 [3] . In the case of absorption of terahertz spectrum, the molecule goes from a state with a quantum number l to one with l +1. The energy difference is:
The energy levels and the absorption transitions use the Bohr frequency condition ∆E = hv, the frequencies at which the absorption transition occurs [1] . A common practice in spectroscopy is to express the transition frequency regarding wavenumbers (cm -1 ) [5] rather than hertz (Hz)
where B is the rotational constant expressed in units of wavenumbers. B = h/8π 2 cI is the rotational constant of the molecule. Furthermore, because I = µr 2 , where r is the internuclear distance or bond length, one can then determine the bond length. A diatomic molecule makes a transition from one vibration energy state to another by absorbing or emitting terahertz spectrum whose observed frequency satisfies the Bohr frequency condition ∆ E = hvobs. The harmonic-oscillator model based on the selection rule allows transitions between adjacent energy states only so that it has the condition ∆ n = ± 1. For absorption to occur, ∆ n = ± 1 and so ∆ E = E n +1 -En . Thus, the observed frequency of terahertz radiation absorbed is:
Where the overbar indicates that the unit is cm -1 . Analysis of model which uses the design of analog computer as a simple method for finding energy level of rotational and vibrational molecules, respectively. It can be seen in Figure 1 The main parts of the design are energy levels and wave functions. 
RESULTS AND DISCUSSION
The radiation of the terahertz range can cause diatomic molecules as a rigid rotator to undergo transitions from one state to another. If the atoms can absorb radiation, then the frequencies can identify the diatomic molecules. The transitions occur from only adjacent states are allowed that is, ∆l = ± 1 [5, 14, 16] . Figure 2 shows the result of the model for the rovibronic terahertz spectrum model of a rigid diatomic rotor with some control parameters. This model shows a result of the study of rotationally-resolved terahertz band spectra of the v0 → v1 vibrational transition in diatomic molecules. Due to quantized vibrational and rotational energy levels and the selection rules ∆ v = ±1 and ∆ J = ±1, allowed transitions result in a highly ordered spectrum consisting of a P branch (∆ J=-1, smaller wavenumbers) and an R branch (∆ J=+1, larger wave numbers) separated by a central gap. Adjacent spectral lines are separated by a spacing of 2B. Since line intensities depend on the Boltzmann factor for thermal population and the quantum number J, each branch monotonically increases and/or decreases. As temperature increases, more lines are observed, and the intensities of the lines decrease due to the population being spread over more rotational levels. Interactivity involves the effects of the fundamental vibrational frequency, constant rotational B, temperature, and line width on the observed spectrum. . In parameter controls, the model expressions for the simulated spectra assume that the diatomic molecule is a rigid rotator, with a small anharmonicity constant approach zero, zeros electronic angular momentum. The rotational constants of the upper and lower states in any given transition are essentially equal (B''≈B'). It is also assumed that only the v = 0 vibrational states are thermally populated, to eliminate the presence of "hot bands" and simplify the spectra. In addition to the requirement that ∆l = ± 1, the molecule must -1x10 11 Hz. This is still within the range of microwave [3, 12, 16] having in the rotational transitions of diatomic molecules occurs in the microwave region [5, 14] . If this range is compared with the range of THz light, that is, 0.1-30 THz [2, 14] , it can be seen that a frequency of 0.1 THz lies in the terahertz region. Consequently, rotational transitions of diatomic molecules can occur in the lowest frequency of the terahertz frequencies range is 0.1 THz. This is proved and substantiated by results from experiments, T-ray spectroscopy [2, 16] . Figure 3 and 4 show the rigid rotator molecules in all of the numbers model and the experimental data shows good agreement for the moment of inertia and the bond length spectrum. The diatomic molecules consist of a series of equally spaced lines (for the first three rotational quanta). The force constant of diatomic molecules for the terahertz range in all of the numbers infrared regions numbers, (l = 0,1,2) with a separation of 2B Hz or 2B cm -1 . From the separation between the absorption frequencies, one can determine the rotational constant and the moment of inertia of the molecule. Furthermore, the bond length of diatomic can be determined from the inertia moment via the internuclear distance. A diatomic molecule is not indeed a rigid rotator, because it vibrates even simultaneously, but small amplitude. Consequently, the result of theoretical computation might be expected that although the terahertz region spectrum of the diatomic molecule consists of a series of lines, their separation is not exactly constant. This model predicts the spectrum associated with a harmonic oscillator consists of just one line. The vibration of a diatomic molecule indicates a harmonic oscillator. The quantum-mechanical energies are used to describe the terahertz spectrum of a diatomic molecule and to determine the molecular force constants and vibrational amplitudes. Furthermore, because all the energy states are separated by  ω, ∆E is the same for all allowed transitions. The harmonic oscillator model analysis allows one to correct for the fact that the bond is not precisely rigid. We shall also see not only must ∆ n = ± 1 in the harmonic-oscillator model but also the dipole moment of the molecule must change as the molecule vibrates. Thus, the harmonic-oscillator model predicts that HCl absorbs in the terahertz spectrum but N2 is not. This result shows in good agreement with experiment. There are, indeed, deviations from the harmonic-oscillator model, not only they are relatively small but also systematically introduce corrections and further modifications. Figure 5 , the first three vibrational quantum numbers show that the vibrational amplitudes (Arms) in diatomic molecules. The vibrational spectrum of a diatomic molecule consists of just one line in terahertz range and the frequency of this line is in good accord with experiment. This line is called the fundamental vibrational frequency. These lines occur at around 10 -3 cm -1 which for diatomic molecules is the terahertz range. For example, H 35 Cl, vobs is about 2900 cm -1 and Arms = 7.67 x 10 -12 m = 7.67 pm. Figure 6 shows the values of force constants for diatomic molecules in the specific range of the terahertz frequencies for all the infrared regions where for . A small value of k implies a weak or loose spring, and a large value of k implies a stiff spring which connects with the chemical bond. The potential is zero at the equilibrium position which indicates that the distance of two molecules equal to the bond length of the molecule.Therefore, this suggests that this is a good approximation for vibration with small amplitudes.
